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)BLEM TO BE SOLVED: To provide a metal particle containing 
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the water component. 
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iLlMS ^ 

lim(s)] • 1 1. II- 

dm 1] conductive paste ~ public funds ~ the conductive paste containing the metal particles or the metalhc- 
ipounds particle by which is a group particle content constituent and humidity was carried out with the organic 
iponent which should be contained in conductive paste, and the solvent with compatibility ~ public fiinds - a group 
icle content constituent. , n- 

lim 2] It is the metal-particles content constituent whose mean particle diameter of said metal particles or a metallic- 
ipounds particle it is the metal-particles content constituent indicated by claim 1 , and is 1 micrometer or less, 
lim 3] It is the metal-particles content constituent indicated by claims 1 or 2, said solvent makes said metal particles 
aid metallic-compounds particle the 100 weight sections, and it is a 2 - 100 weight **** rare ****** metal-particles 

tent constituent. . 

lim 4] It is the metal-particles content constituent with which it is the metal-particles content constituent indicated by 

[ claim 1 thru/or ] of 3 they are, and said solvent contains an organic vehicle. 

lim 5] It is conductive paste which are conductive paste containing a metal-particles content constituent, an organic 
ier, and a solvent, said metal-particles content constituent was indicated by any [ claim 1 thru/or ] of 4 they are, and 
)mes to mix with said organic binder and said solvent. 

lim 6] They are the electronic parts which are formed using the conductive paste with which are the electronic parts 
taining a ceramic base and an electrode, and said electrode was indicated to be by claim 5, and are supported with 
I ceramic base. 

lim 7] conductive paste - public fimds ~ it is the manufacture approach of a group particle content constituent, and 
3 backwashing by water ~ the manufacture approach of a metal-particles content constihient including the process 
ch adds the solvent which has the organic component and compatibility which should be included in conductive 
:e, and does not have water and compatibility to generated non-dried the metal particles or the metallic-compounds 
icle, and permutes said moisture by it with said solvent. 

dm 8] It is the manufacture approach of the metal-particles content constituent indicated by claim 7, said solvent 
ces the whole quantity of said metal particles the 100 weight sections, and it is the manufacture approach of 3 - 30 
ght ******** metal-particles content constituent. 

lim 9] It is the manufacture approach of the metal-particles content constihient indicated by claim 8, a surfactant is 
ed with said solvent, said surfactant makes the whole quantity of said metal particles the 100 weight sections, and it 
le manufacture approach of a 0.05 - 10.0 weight ******** metal-particles content constituent, 
lim 10] The manufacture approach of a metal-particles content constituent of being the manufacture approach of the 
al-particles content constituent indicated by any [ claim 7 thru/or ] of 9 they being, and adding water and the 2nd 
/ent with compatibility. 

aim 1 1] It is the manufacture approach of the metal-particles content constituent which is the manufacture approach 
he metal-particles content constituent indicated by claim 10, and said 2nd solvent makes the whole quantity of said 
ja.1 particles the 100 weight sections, and adds 0.3-30 weight section. 

aim 12] It is the manufacture approach of a metal-particles content constituent that it is the manufacture approach of 
metal -particles content constituent indicated by claims 10 or 1 1 , and said 2nd solvent is an acetone, 
aim 13] It is the manufacture approach of the conductive paste which is the manufacture approach of the conductive 
te containing a metal-particles content constinient and an organic component, and includes the process which said 
tal-particles content constituent is obtained by the manufacture approach indicated by any [ claim 7 thru/or ] of 12 
y are, and mixes said metal-particles content constituent and said organic component. 
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TAILED DESCRIPTION 



tailed Description of the Invention] 

Id of the Invention] This invention relates to the metal-particles content constituent for conductive paste, conductive 

e, and its manufacture approach. 

)2] 

scription of the Prior Art] In recent years, the miniaturization is demanded also for the electronic parts used for these 
1 the miniaturization of electronic equipment. As for functional parts, such as an inductor which used the ceramics 
jcially, a capacitor, and a filter, a miniaturization has come to be attained by the multilayer laminated structure with 

rovement in a property. ^ , „ j 

)3] Such laminating components mix ceramic powder with an organic vehicle, and alter they pnnt the conductive 
e used as an electrode to the green sheet produced with means, such as the sheet method or print processes, and pass 
iugh processes, such as a laminating, sticking by pressure, and cutting, to it, they are calcinated, and they are further 
lufacmred by forming an external elecf ode. Conductive paste distributed predetermined metal powder in the orgamc 
icle (organic binder) and the organic solvent. 

34] As the manufacture approach of the metal powder used for conductive paste, the vanous approaches called 
mical vapor deposition, precipitate reduction, the reduction depositing method, or heat reduction are learned. In any 
after carrying out backwashing by water of the metal powder, it is made to dry and is manufactured. In preparation 
inductive paste, the dry metal powder was distiibuted in the organic vehicle and the organic solvent. 
05] However, it will be easy to condense the dry metal powder, and it will generate the metal floe of a bigger particle 
; than the particle size which metal powder originally has. The pulverization of metal powder is advancing recently 
responding to thin-fihn-izing of electi-ode layer thickness, and it is especially easy to generate condensation of metal 

%Twhen condensation of metal powder occurred, this metal powder is distributed in an organic vehicle and an 
anic solvent and conductive paste is prepared, big metal floe will be inherent in conductive paste. When the electi-ode 
ilectronic parts is formed using the conductive paste in which metal floe is inherent, the dependability and the yield 
ilecti-onic parts are reduced remarkably. For example, when the internal elecfrode of ceramic laminating components 
armed, as shown in drawing 1 , the metal floe 1 1 may occur in an internal electi-ode 1 . The yield is reduced, while 
ssing extremely the part of the ceramics 2 between internal electi-odes 1-1 and reducing dependability remarkably, if 
particle size of the metal floe 1 1 becomes larger than the thickness of an internal electrode 1. 
07] In order to divide metal floe into the original metal particles, a long time will have to be applied to the mixed 
ribution in conductive paste manufacture, and decline in process effectiveness and a cost rise will be caused 

08] Furthermore, conventionally, although kneading distiibution was carried out using 3 rolls after mixing metal 
vder with a vehicle and an organic solvent, as for conductive paste, distribution with 3 rolls has many points which 
st be managed fi-om mechanical structtire appropriately at the time of manufactiire - the level of skill is required with 
ious danger - and its activity itself is complicated. And distiibuted working hours also cause a cost nse fi-om a 

'09] 

oblem(s) to be Solved by the Invention] The technical problem of this invention is offering the metal-particles 
itent constituent which does not cause condensation of metal particles, and conductive paste. 
ilO] Another technical problem of this invention is offering the metal-particles content constittient which may raise 
dependability and the yield of electronic parts remarkably, and conductive paste. 
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1] It is offering the approach of manufacturing cheaply the metal-particles content constituent which mentioned 
her technical problem above further and conductive paste of this invention. 
2] 

ans for Solving the Problem] the conductive paste built over this invention in order to solve the technical problem 
itioned above -- public funds - a group particle content constituent contains the metal particles or the metallic- 
ipounds particle by which humidity was carried out with the organic component which should be contained in 
iuctive paste, and the solvent with compatibility. 

131 the ** paste which relates to this invention as mentioned above - public funds -- smce the metal particles or the 
allic-compounds particle by which humidity was carried out with the solvent is included, a group particle content 
stituent is not condensed even if metal particles or a metallic-compounds particle (metal particles are called below) 
licrified by the particle size of 1 micrometer [ or less ] or less, for example, 0.2 micrometers, unlike the metal 
'der which the former dried For this reason, the various problems resulting from condensation of metal powder are 
•ed, and dependability and the yield improve remarkably. 

141 and condensation of metal particles does not occur - since [ in addition, ] a solvent has the organic component 
compatibility which should be included in conductive paste -- the time of conductive paste manufacture - a metal- 
icles content constituent -- an organic vehicle and a solvent -- very - smoothness and homogeneity - and it can be 
le to distribute promptly For this reason, the working hours which mixed distribution takes are shortened 
arkably, process effectiveness improves, and a cost cut is achieved. 

1 5] The solvent which carries out humidity of the metal particles makes metal particles the 100 weight sections, and 
- 100 weight ***''' rare **. This solvent contains an organic vehicle. 

16] The metal-particles content constituent for conductive paste concerning this invention can add the solvent which 
the organic component and compatibility which should be included in conductive paste in the metal particles which 
not dried [ which was generated through backwashing by watCT ], and does not have water and compatibility, and 
manufacture it by permuting moisture with a solvent. 

1 7] The process which dries metal particles or a metallic-compounds particle is not included in this process. 
:refore, condensation of metal particles or a metallic-compounds particle is not produced. 

1 8] With water, since the solvent added to the metal particles which are not dried [ which was generated through 
kwashing by water ] does not have compatibility, it dissociates from water and it adheres to metal particles. Drawing 
drawing showing this condition typically, and shows the condition that the solvent 13 has adhered to the 
roundings of metal particles 12. For this reason, the metal particles 12 to which the solvent 13 adhered precipitate, 

it dissociates from water. ^ , , , j • 

19] It can be used if it is the thing of common knowledge [ before ] as this kind of a solvent as the solvent used in the 
duction process of the metal-particles content constituent for conductive paste concerning this invention, i.e., water 

a solvent without compatibility. As a concrete example, a terpineol etc. can be mentioned, for example. This solvent 
<es the whole quantity of metal particles the 100 weight sections, and is 3 - 30 weight ************. 
20] Furthermore, in order to raise the wettability of the solvent to metal particles, it is desirable to add a surfactant 
h a solvent. As a surface active agent, each well-known thing, such as a cation system, the Nonion system, and an 
on system, is usable. A surfactant makes the whole quantity of metal particles the 1 00 weight sections, and is 0.05 - 
0 weight ****♦♦**. Drawing 2 is drawing showing typically the condition of the metal particles at the time of adding 
irfactant, the surfactant 14 adhered and the solvent 13 has adhered to the surroundings of metal particles 12 around it. 

21] Furthermore, apart from the solvent mentioned above, water and the 2nd solvent with compatibility can be added 
ferably. Drawing 3 is drawing showing typically the condition of metal particles afler adding the 2nd solvent, 
hough it is small by adding this 2nd solvent 16 as shown in drawing 3 , the moisture 15 which remains on metal 
tides 12 is completely promptly removable from on metal particles with the 2nd solvent 16. 
22] The 2nd solvent adds 0.3 - 30 weight section by making the whole quantity of said metal particles into the 100 
ight sections. A concrete example which can be used as the 2nd solvent is an acetone. Volatility of an acetone is very 
h, it reacts with water, and water is volatilized. , , • , 

i23] Metal particles can be manufactured from before by the manufacture approach, for example, chemical vapor 
)Osition, precipitate reduction, the well-known reduction depositing method, or well-known heat reduction etc. 
wever, the desiccation process usually adopted is not included in these manufacture approaches. That is, without 
king it dry after backwashing by water, a solvent is added and humidity of the metal particles is carried out with a 
vent. There is almost no limit on an ingredient in the metal particles to which this invention is applied. It is widely 
)licable to particles, such as nickel, Cu, Ag, Fe(s), or these alloys. 
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24] By the manufacture approach of the conductive paste concerning this invention, an organic vehicle and a solvent 
mixed with the metal-particles content constituent mentioned above on an organic component and a concrete target. 
25] Hereafter, an example explains this invention concretely. However, this invention is not limited to this case. 
26] 

ibodiment of the Invention] Backwashing by water of the nickel metal particles obtamed by the manufacture 
roach chemical vapor deposition of a <example 1> a. metal-particles content constituent was carried out, and the 
ry containing nickel metal particles with a mean particle diameter of 0.35 micrometers and water was obtained. For 
slurry, water is 80 weight **** rare ****** to the nickel metal-particles 100 weight section. 
27] A terpineol 3 - 30 weight sections, and the cation system surfactant 0.05 - the 10.0 weight sections were mixed 
****(ed) as a solvent to the above-mentioned slurry, flocking settling of the nickel metal particles was carried out, 
water was separated. As the 2nd solvent, by adding an acetone 0.3-30 weight sections, the flocking-settling rate of 
<el metal particles can be promoted, the water in a slurry can be eliminated effectively, and it can permute by the 

>ineol at this time. . 

28] The obtained metal-particles content constituent contains the organic component of 43 weight sections to the 

eel metal -particles 100 weight section with a mean particle diameter of 0.35 micrometers. 

29] b. Using the metal-particles content constituent obtained according to the manufacture approach above- 

itioned process of conductive paste, the organic vehicle and the organic solvent were added, it mixed, and 

ductive paste was manufactured so that it might become nickel metal -particles content 50wt% and predetermined 

:osity. This conductive paste was sheet-ized with the doctor blade method, and was dried. This is set to sample No.l . 

30] Backwashing by water of the nickel metal particles obtained by the manufacture approach chemical vapor 

osition of <example 1 of comparison> a. metal powder was carried out, further, it was made to dry and nickel metal 

tides (desiccation nickel metal powder) with a mean particle diameter of 0.35 micrometers were obtained. 

31] b. Using nickel metal powder obtained according to the manufacture approach above-mentioned process of 

ductive paste, the organic vehicle and the organic solvent were added and it mixed so that it might become nickel 

:al-particles content 50wt% and predetermined viscosity, and conductive paste was manufactured. This conductive 

te was sheet-ized with the doctor blade method, and was dried. This is set to sample No.2. 

32] It evaluated [ samples / 1 and 2 / <assessment approach **** assessment result> ] about the consistency of a 
iccation sheet, and surface roughness. The consistency of a desiccation sheet cut dried NSHITO in predetermined 
^nitude, and evaluated the value computed from the volume and weight. 

33] The surface roughness of a desiccation sheet was measured and evaluated using the surface roughness meter 
rfboard [ by Tokyo Seimitsu Co., Ltd. ]] MU 570A ruby terminal 0.8 mmR). An assessment result is shown in a table 
Tie numeric value in a table 1 is the average of measurement size lO piece. 

S 1 



|54No. 








Ra 


Rmax 


1 


MM 


5.8 


O.OS 


0.28 


2 




5.3 


0.06 


0.54 



J the value of the abbreviation one half of that of sample No.2 from which desiccation sheet surface roughness Ra 
Rmax were obtained in the example 1 of a comparison, and, as for sample No.l obtained in the example 1 of this 
ention, it turns out that the electrode layer with very sufficient front-face nature is obtained as shown in a table 1 . 
34] Backwashing by water of the Ag metal particles obtained by the manufacture approach chemical vapor 
.osition of a <example 2> a. metal-particles content constituent was carried out, and the slurry containing Ag metal 
tides with a mean particle diameter of 0.1 5 micrometers and water was obtained. For this slurry, water is 80 weight 
'* rare ****** to the Ag metal-particles 100 weight section. 

35] A terpineol 3 - 30 weight sections, and the cation system surfactant 0.05 - the 10.0 weight sections were mixed 
****(ed) as a solvent to the above-mentioned slurry, flocking settling of the Ag metal particles was carried out, and 
er was separated. As the 2nd solvent, by adding an acetone 0.3 - 30 weight sections, the flocking-settling rate of Ag 
tal particles can be promoted, the water in a slurry can be eliminated effectively, and it can permute by the terpineol 
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16] The obtained metal-particles content constituent contains the organic component of 43 weight sections to the Ag 
al-particles 1 00 weight section with a mean particle diameter of 0. 1 5 micrometers. 

i7] b. Using the metal-particles content constituent obtained according to the manufacture approach above- 
itioned process of conductive paste, the organic vehicle and the organic solvent were added, it mixed, and 
Juctive paste was manufactured so that it might become Ag metal-particles content 80wt% and predetermined 
osity. This conductive paste was sheet-ized with the doctor blade method, and was dried. This is set to sample No.3. 
58] Backwashing by water of the Ag metal particles obtained by the manufacture approach chemical vapor 
Dsition of <example 2 of comparison> a. metal powder was carried out, further, it was made to dry and Ag metal 
icles (desiccation Ag metal powder) with a mean particle diameter of 0.15 micrometers were obtained. 
59] b. Using Ag metal powder obtained according to the manufacture approach above-mentioned process of 
ductive paste, the organic vehicle and the organic solvent were added and it mixed so that it might become Ag 
al-particles content 80wt% and predetermined viscosity, and conductive paste was manufactured. This conductive 
e was sheet-ized with the doctor blade method, and was dried. This is set to sample No.4. 
\0] It evaluated [ samples / 3 and 4 / <assessment approach **** assessment result> ] about the consistency of a 
ccation sheet, and surface roughness. The consistency of a desiccation sheet cut dried NSHITO in predetermined 
nitude, and evaluated the value computed from the volume and weight. The surface roughness of a desiccation sheet 
measured and evaluated using the surface roughness meter (surfboard [ by Tokyo Seimitsu Co., Ltd. ]] MU 570A 
/ terminal 0.8 mmR). An assessment result is shown in a table 2. The numeric value in a table 1 is the average often 



isurement sizes. 

m 2 













s^No. 




Ra 


Rmax 


3 




6.6 


0.02 


0.19 


4 




5.8 


0.04 


0.4S 



, the value of the abbreviation one half of sample No.4 where desiccation sheet surface roughness Ra and Rmax were 
lined in the example 4 of a comparison, and, as for sample No.3 obtained in the example 2 of this invention, it turns 
that the electrode layer with very sufficient front-face nature is obtained as shown in a table 2. 
41] 

Feet of the Invention] According to this invention, the following effectiveness can be acquired as stated above. 
The metal-particles content constituent which does not cause condensation of metal particles, and conductive paste 
be offered. 

The metal-particles content constituent which may raise the dependability and the yield of electronic parts 
larkably, and conductive paste can be offered. ^ , . j • 

The approach of manufacturing cheaply the metal-particles content constituent mentioned above and conductive 

te can be offered. 



anslation done.] 
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